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Project Summary 
The Modular House, located in Poly Canyon, has seen extensive damage since the last 
caretaker left nearly ten years ago. To prevent further damage and improve the safety and 
appeal of the structure, we are proposing a renovation of the existing building that removes the 
existing cladding and partitions. By the end of Spring Quarter 2017, the Modular House will 
have a guardrail system replacing the wood paneling on the walls and a new steel composite 
deck to replace the current flooring system. The structural steel framing system will remain as is. 
Purpose 
The Modular House has been subject to the most damage due to vandalism in Poly Canyon. 
After the last caretaker left in 2010, steps were taken to preserve the structures. The Modular 
House used to be a symbol of livelihood in the area and was once used as housing for the 
caretaker of the canyon. Now, it is a boarded up house. We hope to revive this structure by 
improving its structural and aesthetic qualities, thereby creating a safe and welcoming space for 
the Cal Poly community to utilize and enjoy. 
Our focus is a remodel of the Modular House which emphasizes the unique structural and 
architectural aspects of the house. In terms of architectural design, what makes the house 
unique are the road signs that act as the building's skin. In terms of structural design, the house 
was built using 8'0" cubes with a few forty-five degree offsets around the perimeter of the house. 
Our goal is to highlight the frames and utilize them in the design of a new guardrail system. 
The new design will remove all of the walls from the structure, revealing the cubic modules, and 
will replace the perimeter walls with a guardrail that integrates the road signs into the design. 
This will effectively transform the structure from a closed off house into an open observation 
deck (overlooks a creek) to be used by the public. 
Multi-Phase Project 
**With this being such a large project to finish in 10 weeks, the construction will be split into two 
phases. We propose to complete Phase I, which will offer a new usable space, while Phase II 
will bring the addition of a 2nd level and the connecting stairs. 
Phase I: A complete demolition of the walls, roof, and floor will be performed. The new floor 
(LW concrete over steel decking) and guardrails for the first level will be installed. 
Phase II: The second level guardrails and floor will be added, as well as the linking stairs and 
structural components necessary for the stairs (footings and columns). Since the design of the 
guardrails and floor will have been completed in Phase I, the design focus of Phase II will be the 
stairs. 
Scope of Work (Phase I) 
Design: This project will include the design of a new guardrail system, connections between the 
rails and the existing frame, and a new steel deck with concrete fill. The Modular House will 
have a new guardrail system surrounding every exterior side on both the lower and upper 
levels. We will be incorporating the existing road signs from the south wall of the structure into 
the design to maintain the unique charm they currently give to the Modular house. The guardrail 
will be made of steel for ease of connection to the frame through welds. These connections will 
be designed to ensure adequate strength. Additionally, a steel deck with concrete fill will be 
designed to replace the existing deck on both floors. A seismic analysis will be performed on the 
structure to ensure that the proposed solution will be adequate for the canyon. Analysis will also 
be performed on the existing structure to confirm that the structure is adequate for continuation 
of proposed design. 
Demolition/Construction: For the repair and remodel for the Modular House, the following is a 
deconstruction and construction phase as proposed. The goal is to deconstruct the original 
modular house while maintaining the structural frame. For demolition, the interior and 
non-structural components (cabinets, furniture and other design aspects) are to be removed 
from the structure first. Following the removal of non-structural components will be the removal 
of the exterior walls whilst preserving the original signs. The signs will be reused for use of the 
handrail design. All waste will be disposed and removed from the premise to begin construction. 
The tentative construction phase proposal shall consist of the finalised design as described in 
the section above. All construction pertaining to the structural aspect of the building shall be 
completed first. Following the completion of the structural portion of construction will be the 
architectural finishes as proposed. 
Existing Repairs: The floors will be removed and replaced with a new steel deck with concrete 
fill. Any decking that is damaged should also be replaced with new materials. For all other 
components of the Modular House, anything that is damaged, either by natural weathering or 
intentional mischief, shall be replaced and repaired. After all demolition is complete, a survey 
and analysis of the existing frame will be done, and then construction of the remodel will begin. 
Timeline: The timeline below shows a tentative schedule of this project. 
Date Objective 
Late February 2017 Conduct Site Investigation 
Mid March 2017 Complete Structural Analysis and Design 
Late April 2017 Complete Permit to Send Off for Approval 
Early May 2017 Begin Demolition 
Late May 2017 Begin Panel Prefabrication 
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1. ALL FOOTINGS AND  OLUMNS  URRENTLY EXIST UNLESS 
LABELED (N) 
2. (N)  OLUMNS AND FOOTINGS ARE PART OF PHASE 2 
3. ALL EXISTING FOOTINGS ARE 16.75" SQ. AND (N) FOOTINGS WILL 
BE MADE TO MAT H 
4. ALL EXISTING  OLUMNS ARE TS3x3x3/16 AND (N)  OLUMNS WILL 
BE HSS3x3x3/16 
5. TOP OF FOOTING ELEVATIONS VARY 

























   
 
 
   
  
 
          
        
   
            
        
         
          
 
     
   
  
NOTES: 
1. TYP. ELEVATION: 0'-0" (ELEVATION DATUM IS TOP OF FIRST FLOOR) 
2. ALL BEAMS &  OLUMNS ARE EXISTING UNLESS LABLED (N) 
3. ALL EXISTING  OLUMNS ARE TS3x3x3/16 
4. (N) FLOOR IS 1 1/2" LW  ON RETE FILL OVER 18 GAGE VER O PLB 
FORMLOK DE K. SPAN DENOTES SPAN DIRE TION FOR METAL DE K. 
5. TOP OF  ON RETE SLAB IS RELATIVE TO TYPI AL FLOOR ELEVATION 
6. TYPI AL TOP OF STEEL ELEVATION IS (+0'-0") RELATIVE TO TOP OF 
 ON RETE ELEVATION 
7. ALL STEPS AND STAIRS ARE 36" WIDE 
1 2 3 4 
MODULAR HOUSE 
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1/4" = 1'-0" 
S.3.2 


















































TS5x3x3/16 TS5x3x3/16 TS5x3x3/16 
TS5x3x3/16 TS5x3x3/16 
TS5x3x3/16 

























































































































25' - 0" 
8' - 4" 8' - 4" 8' - 4" 
1/4" = 1'-0" 
1 



































   
 
 
   
  
 
       
     
        
       
   
  
1 2 3 4 
NOTES: 
1. SE OND FLOOR SLAB AND STAIRS ARE PART OF PHASE 2 
2. TYP. ELEVATION: 8'-4" (TOP OF FLOOR) 
3. ALL BEAMS &  OLUMNS ARE EXISTING UNLESS LABLED (N) 
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1/4" = 1'-0" 
S.3.3 


























TS5x3x3/16 TS5x3x3/16 TS5x3x3/16 
TS5x3x3/16 TS5x3x3/16 
TS5x3x3/16 


































































































5' - 0" 6' - 8" 




















LEVEL 2 FRAMING 
















































   
 
 
   
 
 
     
        
   
   
 





























8' - 4" 8' - 4" 8' - 4" 
25' - 0" 
4' - 2" 
5' - 10
3/4" 










TS5x3x3/16 TS5x3x3/16 TS5x3x3/16 
TS5x3x3/16 TS5x3x3/16 TS5x3x3/16 
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1. TYP. ELEVATION: 16'-8" (TOP OF BEAM) 
2. TYPI AL TOP OF STEEL IS (+0-0") RELATIVE TO TYP. 
ELEVATION, UNLESS NOTED OTHERWISE. 





















2' - 7" 1" 
TOP OF 
SLAB 
GUARD RAIL EXTERIOR TYP. 
3/4" = 1'-0" 
2' - 7" 
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TYPI AL GUARD 
RAIL DETAILS 
S ALE: 
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GUARD RAIL INTERIOR TYP. 
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TYPI AL GUARD 
RAIL DETAILS 
S ALE: 


























    
     
   
   
    
     
   
   
2 
S.3.12 
1 1/2" TYP. 
(N) HSS3x2x3/16 
(N)  3x5x0'-1.25" 









(N)  3x5x0'-1.25" 
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PANEL TO GUARD RAIL - TOP 




(N)  3x5x1-1/4" 
(N) HSS3x2x3/16 
1 1/2" TYP. 4 
S.3.12 
PANEL TO GUARD RAIL - BOTTOM 









PANEL  ONNE TION - TOP 
3" = 1'-0" 
(N) Lx1-1/2x1-1/2x1/8 
3/8" DIAM. BOLT 1/8 
(N)  3x5x0'-1.25" 
(N) HSS3x2x3/16 
PANEl  ONNE TION - BOTTOM 
3" = 1'-0" 






























   
      
   
      
    
    




1 1/2" TYP. 
OTHER SIDE 
MODULAR HOUSE 
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UPPER RAIL TO  OLUMN  ONNE TION 
1 1/2" = 1'-0" 
HSS3x2x3/16 




RAIL TO  OLUMN - TOP & BOTTOM 
3




RAIL TO ANGLED  OLUMN - TOP & 
BOTTOM 
3" = 1'-0" 















PANEL  ONNE TION TYP. 











1/4" DIAM. BOLT 
SIGN  ONNE TION 
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TYPI AL GUARD 
RAIL DETAILS 
S ALE: 























3' - 9" 
TOP OF 
SLAB 
4' - 2" 
GUARD RAIL EXTERIOR 4'-2" 
3/4" = 1'-0" 
2 
1" 




















GUARD RAIL EXTERIOR 5'-4" 
3/4" = 1'-0" 
MODULAR HOUSE 
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ATYPI AL GUARD 
RAILS 
S ALE: 
3/4" = 1'-0" 
SHEET NUMBER: 
S.3.15 
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2' - 8 3/8" 1" 
TOP OF 
SLAB 
5' - 10 3/4" 
GUARD RAIL EXTERIOR 5'-10 3/4" 
3/4" = 1'-0" 
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ATYPI AL GUARD 
RAILS 
S ALE: 
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1/2" DIAM. BA KER ROD 
4x4 - W2xW2 WWF 
1/4" 
(N) 18G. VER O PLB 
DE KING w/ LW  ON . 
1/2" DIAM. SPOT WELD 
@ 12" O  
(E) L2x2x3/16 w/ 3/4" 
PLUG WELD @ 2' O  
(E) TS5x3x3/16 
DE KING  ONNE TION 
3" = 1'-0" 
MODULAR HOUSE 
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DE KING DETAILS 
S ALE: 






3"  ON  RETE FLOOR 
TS5x3x3/16 




















1/4" THI K PL 
HILTI SLEEVE AN HOR, 
HL -HX 5/16x1-5/8, 
5/16" DIAM. HOLE, 1.38" DEPTH 
MONO-STRINGER STEPS 
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STEPS SE TION 1 
1 1/2" = 1'-0" 
HSS5x3x3/16 
1/4" THI K PL w/ (2) 
3/8" DIAM. HOLES 
HILTI SLEEVE AN HOR, 
HL -HX 5/16x1-5/8, 
5/16" DIAM. HOLE, 1.38" DEPTH 
STEPS SE TION 3 
1 1/2" = 1'-0" 
1 1/2" 


























STEPS SE TION 2 
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1 1/2" = 1'-0" 
SHEET NUMBER: 
S.3.19 
0 ---- 0 ---
0 --.---~..---
0 ---
MODULAR HOUSE SENIOR PROJECT CODE : DATE : 
--------- ---------ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 (IBC 2012) 





Wind Criteria : 




This project will include the design of a new handrail system, connections between 
the rails and the existing frame, and a new steel deck with concrete fill. The Modular 
House will have a new handrail system surrounding every exterior side on both the 
lower and upper levels. The exact design of this handrail is yet to be determined. We 
will be incorporating the existing road signs from the south wall of the structure into 
the design to maintain the unique charm they currently give to the Modular house. 
The handrail will likely be made of steel for ease of connection to both the signs and 
the frame , either through welds or bolts. These connections will be designed to 
ensure adequate strength. Additionally, a steel deck with concrete fill will be designed 
to replace the existing deck on both floors. A seismic analysis will be performed on 
the structure to ensure that the proposed solution will be adequate for the canyon. 
Analysis will also be performed on the existing structure to confirm that the structure 
is adequate for continuation of proposed design. 
IBC 2012 
ASCE 7-10 
AISC Steel 314 
AISC Seismic 
Construction Type : Type I 
No hour fire rating 
Occupancy Group : Assembly Area A-5 (Assembly Area for viewing outside activities) 




Use existing Foundation 
Live Loads: Floor _______________ 100 psf 
Dead Loads: Floor (Fill and Decking) _________ 26.1 psf 
Depth of beam shall be great than L/240 
HSS Tubing (Beam and Column), Steel Decking and Fill 
HSS Tubing Moment Frames 
Project Description 
DATE: MODULAR HOUSE SENIOR PROJECT CODE: _______ _ _ 
- --- -----ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 (IBC 2012) 
BY: SHEET 
References System:Project Summary 
The existing weight of the Modular House is 25.7 kips. After all 
modifications and renovations are complete the building is going to 
weigh only 17 kips. The renovated building will be 34% lighter than 
the original building. 
Force is defined by mass multiplied by the acceleration. The 
design acceleration will not change. Therefore a decrease of mass 
by 34% means that the force the building needs to resist will also 
be decreased by 34%. The original lateral system was strong 
enough to resist the original forces with a heavier mass so the 
lateral system will remain unchanged and will be strong enough to 
resist the smaller forces that it may experience. 
In addition, by getting rid of the complexity of the multiple materials 
and changing the flooring system will no longer have a mass 
irregularity caused by the change from wood flooring to tile 
2 of 81 
Comments 
Project Summary 
MODULAR HOUSE SENIOR PROJECT CODE: _______ _ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 









1/2" PLYWOOD SHEATHING - FLOOR 







t STFLOOR I 
1/2" PLYWOOD SHEATHING -FLOOR 
3/8" PLYWOOD SHEATHING -CEILING 









2ND FLOOR RISE 
2ND FLOOR 
1ST FLOOR RISE 
1ST FLOOR 
11ST FLOOR DROP 
TOTAL 
TOTAL BUILDING WEIGHT 
(IBC 2012) 
10 ' psf 
lO •psf 
20 psf 
427.s 1sf I 
8.55 k. I 
1.6 psf 
1.2,psf 
I 10 psf 






















DATE: ________ _ 
BY: SHEET 3 Of 81 
---
Comments 
Existing Load Takeoff 
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ARCE 453/460 
Building 21- 122E. Cal Poly 
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DATE: Qt., / '2...0 I l O 1-:J. 
BY:__§_Q__ SHEET 5 of 81 
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Design Criteria 2 
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Design Criteria 3 
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Design Criteria 4 
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If 12° 1 N12 .738 
13 1 N13 .733 
14 1 N14 .738 
15 1 N15 .546 
Y\°'11 5-t1w7 DrrJt: • s4-t/1 
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"s , ·i-r.. -~~~ • JomtOe i:dio~ ' fool~ L.: UofntL.abel XPnJ Y Uni Rotalfo.1. . 
1 ... N1 0 0 3.96e--3 
, .. 2 1 N2 -044 -.003 ~zs35e:a 
3, 1 NJ -.039 -.007 -2.74e-3 
:·J .- 4 1 N4 -.021 -.007 1.314~3 
'•, 5"' 1 N5 -.099 -.007 1.08311-4 
I'· I> 1 N6 
. 
-.105 -.OOT -7,433e-5 N15 
, -,. 1 N7 -.105 -.033 2.195e-4 
8 · ,, , NB -.099 -.033 2.1358-4' 1-,, 
9 1 N9 -.186 -.034 -6.903e-3 I .-. 
lO ' 1 N10 ·,04 -.026 -3.486e-3. 
I 1 N11 -.045 ·.01 4.419e-3 1 N12 0 0 7:0t>2e..-4 1 N13 -.106 -.025 · 1.184e-3 
,.: ,4~ 1 l'N14 -.17 -.025 -3!6.23~~ .. 
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fll 1 ,Nj6 ·,Q4 ; 01 3 ,9 .12e-3 !Ir;, 
;-!7 1 N17 0 0 ·3..209e-3 ; 
· j$ '; 1 N'S ~.186 -3.08_ 3.9770-3 
....... 
•' : .. .' . .:;:-·, ·- ·. . ·" 
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Ref ere.nces System: GRID 4 RISA 20 CHECK 
GRAVITY 
Dead Load== 26.1 PSf 
Live Load = 100 PSF 
(IBC 2012) 
Total Load (w/.load combo)= 191 PSF 
02 01 0 
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0 0 1 
l'l3 lJi O ~-lt 
Axial 
Moment 
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' - .......... ·-·$>-..... , .... .._. .. -i'"'"' ..... ),.,_ • . ........... t,, ............ ;..... ...... .. ..... 1.., .......... ~ .. 0-, ............ , .... ,~ ........... ,_ •• j) ••••••• 
i t i ; ! i j j t i E ! f j i ! j ! j 1 i j { f i-,,..,_r,_,•-+• .. , .. ,; .... , i ... ,._ - ' ' ~ ~ t : I • ! • : ' ! I J l I t I : 
N10 073 - 022 -3 35·1e-3 
N13 0 0 1.249e-4 
N14 02 -009 ·2 936e-3 
1 : i ! . -l-.. + ··t-··l·-~-...1 . ... i .... ~ .. ; .... t" .... f .. -t----! .... {.-.. 1 ... J ... +, .. ·t· ·- .. ... i" ... i ..... : ... f·· 
l. -;-- i _i_L,,_ .... · i : , • 1 I , I I I : i r i 
N15 -007 -.017 3.519e-3 
N16 - 096 - 019 3,598e-3 
N18 0 0 -2.527e-3 
i ! f. ; ... / .. - : -t . j_T~ i . . : . l ! . j . I ' 
. _!_-+···· 
i ! 
N19 02 -.005 2812e-3 I 
N20 -.009 -.008 2.139e-3 
N21 -,022 · 01 ·6 10Be-4 
N17 -042 ... 019 -1 903e .. 3 
N18A 055 · 021 -6 5129·3 
-i T .. . 
········-r .......... . 
N21A .167 ·.029 2 688e-3 
N22 .055 -.031 6.s21e-3 I. 
N25 · 086 · .026 -6 501e-3 
N26 015 -026 -2211e-3 L 
N28 · 086 -.016 6 319e-3 
N29 •.167 -.016 8 288e-4 i 
N25.1< .029 -.021 2.904e-3 
N26A - 019 -.021 6 066e·4 
N27 · 02 -.021 -1 so2e-4 I 
N28A - 043 -.031 -1 331 e-3 
' N29A ·.0 19 -.031 -3 041e-4 
N30 · 02 · 031 6 588e-5 
N31 -.019 -.026 4.484e-4 
N32 - 019 · 026 1.69e-5 
N33 - 02 ·.016 -5.944e-4 
N34 · 019 - 016 1.773e--4 
RISA Gravity Analysis 14 
MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
CODE: _________ ~ 
RISA 
(IBC 2012) 
References System: Line "C" RISA Analysis - w/ Gravity Loads 
f'i14 
1111A 
II~ !'/11 Ill 
Loads and Reactions 
DATE: 4/25/17 
----~~~-----





Jolnlllotl X "I 
N1 .392 
NO · .6S2 7 <&< 0 
N2 ·1.tl22 3505 0 
N) all 6158 0 
TOli:IIS: · 1.201 19.9-47 
C."OO(IJ X. 1~ !(1J VJ 57 
RISA Gravity Analysis 15 
MODULAR HOUSE SENIOR PROJECT CODE: ________ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
RISA 
{IBC 2012) 





DATE: __ -'4=/2~5~/1--'-7 __ _ 
















• '<16 Ii II~ 
, :it!) 
Max Moment= 
6.42 k - ft 
r/ /'A.f"I ~, lb. 2,3 It,$ IH· 







RISA Gravity Analysis 16 
MODULAR HOUSE SENIOR PROJECT CODE: ________ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
RISA 
(IBC 2012) 
References System: I Line "C" RISA Analysis - w/ Gravity Loads 
DATE: ___ 4"""/2=-5~/--'-17""----













































X[in] YPnJ Rotatio ... 
0 0 -2 .. 342e-3 
0 0 -4.29e-3 
0 0 -8.598e-4 
042 -.002 3.432e-3 
.044 -.003 -4.595e-3 
0 0 -3.957e-3 
.071 -.002 -4.31 Be-3 
07 -.004 -6 662e-4 
07 -.005 3.362e-3 
.056 -.002 4.275e-4 
.055 -.004 -1 .7e-5 
.055 -.005 -1.068e-4 
.055 -.002 -2.221e-4 
.055 -.002 -7.05e-5 
.055 -.004 -8.569e-6 
,055 -.005 1.977e-5 
.055 -.002 3.549e-5 
.056 - 002 4.114e-5 
.056 -.005 3.438e-5 
RISA Gravity Analysis 17 
MODULAR HOUSE SENIOR PROJECT CODE:. _______ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
References System: 
FR.A-t\ E. ON GR_l!)UN~ 0) 
@ ® cp 
' ' 
(IBC 2012) 
¥ BE.kt\ S : Ii SS 7:i-,.. i i:ijit.. 







~  ~ t: .1...":, 
, l ."5~ ,,~ 
r?" j~ 
DATE:. _______ _ 
BY: ~L. SHEET 29 Of 81 
Comments 
JiLv... ~ 
Rl&ID P \AP~ \Z.&GYt. 
RISA Analysis - Lateral 1 
MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 
CODE:. ______ _ 
Building 21- 122E. Cal Poly 






















DATE: ______ _ 
30 of 81 
BY:__R._k_ SHEET N, 
BM • ~.:3> \f-.-Kt 
L "') ~-~ C,0 • 2.t-
G Joint Deflections ~I GI I 
[fl lII L .. Joint Label XPnJ I 
~ .. N1 0 
2 1 N2 .433 
3 1 N3 .702 
4 1 N4 .744 
5 1 N5 0 
l> 1 N6 .433 
7 1 N7 .702 
8 1 NB .744 
9 1 N9 .744 
10 1 N10 0 
11 1 N11 .47 
I 12 1 N12 .734 
13 1 N1 3 .744 
' 
14 1 N14 .733 
15 1 N15 .47 
RISA Analysis - Lateral 2 
MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 
Building 21- 122E. Cal Poly 






+-:-:-::--+---+----...----11 !)18 Wf 
•---1----l-- -i -- - --- . 
i'J13 ~Jg I I 
~-J4 
.2k. __ -l .. >-:"":"::"::,-l-..:.:·2:::.k_ ~ -l~"'.""."".'".,-.I 
N1 2 N 14 t 
N7 N3 
31 of 81 
BY: ~L SHEET N, 
BM. \.~v---<'it 




$ Joint Deflections ~@El~ 
(!JB L.. Joint Label X(ln} I 
i1 1 1111 N1 0 
2 1 N2 .343 
3 1 N3 ,571 
4 1 N4 .606 
5 1 N5 0 
6 1 N6 .343 
7 1 N7 .571 
8 1 NB .606 ; 
9 1 N9 .606 
10 1 N10 0 
11 1 N11 .377 
12 1 N12 .597 
13 1 N13 .606 
14 1 N14 .597 
15 1 N15 .377 
*GoNS~ll"\/A'nv~, S1Nvfc t'\eiOf,l.J~D 
0 / "' P11\1 e i3 A S'E:. 
RISA Analysis - Lateral 3 
MODULAR HOUSE SENIOR PROJECT CODE: 
ARCE 453/460 ·---------
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
RISA 
(IBC 2012) 
References System: I Line "2" RISA Analysis - Tributary Area 
•~ ~-" 











ft .. ~ 
-,~ ,- .. 
~. .~ .. !,ft-,, 
I 
DATE: __ _:.4.:..:/2=0 "--'/1:...:..7 __ _ 
BY: C.KL SHEET I 32 Of 81 
I Comments 
. 
'"' "" Joint Label X [111) YOnJ Rotatio ... 
IIIJ 111• rrff I N1 0 0 -4.926e-3 I 
N2 0 0 -5.314e-3 
N3 0 0 -4.975e-31 1 
N4 .093 0 -1.749e-3 
N5 .093 0 -9.963e-4 
N6 .093 0 -1.622e-3 
1111 1m2 N7 .135 0 -1.232e-3 
NB .135 0 -1.435e-3 
110 1110 N9 .395 .001 -9.81 e-4 
N10 .395 -.001 -9.615e-4 
N11 .414 .001 -3.067e-4 
N12 .414 -.001 -3.186e-4 
N13 .422 .001 -2.319e-5 
.. N14 .422 -.001 267e-5 I , . 114 
N15 .422 0 -2.106e-4 
• ·~ I> N16 .422 .001 -1.13Be-5 
N17 .422 -.001 -2.816e-5 
-·~ 
, im /~) N18 0 0 0 
I Deflected Shape I 
RISA Analysis - Lateral 4 
MODULAR HOUSE SENIOR PROJECT CODE : ________ _ DATE: ___ 4_/2_0_/_1 _7 _ _ _ 
ARCE 453/460 
Building 21-122E. Cal Poly 
San Luis Obispo, California 93410 
RISA 
(IBC 2012) 
References System: Line "2" RISA Analysis - Tributary Area 
fr.if rn: 
• • 
.... •• ' 
Shear: 
BY: CllL. SHEET r 33 of 81 
Comments 
















0 Q J• f-'c.."~--------4 ..... - -------. ... ,. 
., Moment: 
Mmax = 1.474k-ftk 
RISA Analysis - Lateral 5 
MODULAR HOUSE SENIOR PROJECT CODE : ________ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
RISA 
(IBC 2012) 




DATE: ___ 4~/2_0~/1_7 __ _ 
BY: lJt.L_. SHEET I 34 Of 81 
Comments 
Joint Label XOnJ Y PnJ Rotatio ..• 
' 
I N1 0 0 -4.078e-3 
N2 0 0 -4.391e-3 
N3 0 0 -4.122e-3 
N4 .on 0 -1.522e-3 
N5 .077 0 -8.758e-4 
• 1111 - · .. 
I 
I 
N5 .on 0 -1.359e-3 
N7 .117 0 -1.21 e-3 
NB .117 0 -1.396e-3 
I I I 
I I 
I I I 
I I 
I 
N9 .375 ,001 -9.747e-4 
N10 .375 -.001 -9.568e-4 
N11 .394 .001 -3.025e-4 
N12 .394 -.001 -3.141e-4 
N13 .401 .001 -2.014e-5 




N15 .401 0 -2.242e-4 
' jMII 
-.. 
N16 .401 .001 -1.e-5 
N17 .401 -.001 -2.725e-5 
N18 0 0 0 
Deflected Shape 
RISA Analysis - Lateral 6 
MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 
RISA 
DATE:. __ .....:.4.:...:/2=0'--'/1c..:..7 __ _ 
BY: CJ£L SHEET 35 Of 81 Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 (IBC 2012) 
References System: Line "2" RISA Analysis - Stiffness Comments 
... ,.,, 
















Mmax = 1.393k-ftk 
RISA Analysis - Lateral 7 
MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 


























&.11 A n1 
Deflected Shape 
DATE: 
36 of 81 











~92 0 ·311Be·3 
r.s 7-lli 
"" 
746 o 1 31Je-~ 
f·/7 746 0 5":1:?·H; 5 
,~a 7'4 0 l088t-5 
M~ ne 
PJ 10 306 .. 3 ,012e-J. 
f.f11 G.i -2 s·;~-J 
u,2 • J211 t•l 
HU 7 J 5 001 ') {'!(110-5 
, .. U 14 ,,~ 001 7 825c,6 
15 1115 n5 · 001 ·7. T78e·lll 
16 H 16 307 -2.-J21e~ 
17 ti 17 0 
18 u,a /l6 002 J 01 te..J. 
RISA Analysis - Lateral 8 
MODULAR HOUSE SENIOR PROJECT CODE'.. _______ _ 
ARCE 453/460 
Building 21-122E. Cal Poly 
San Luis Obispo, California 93410 (IBC 2012) 
R~feren~e!? System: · ~~-~"-i~Jro1~ -- ~I ~1'.\) :~~r.~ ~~'*-" 1 ! ! ! I l I ' I 
I. 
I I I I I j I i ! i 
37 of 81 
BY: Y'l\..- SHEET No 
r 
-.--·, ·1 ·· . . . 
Comments 








: (...1.41::,~ '<P \:, ~ 
: I f' l I 1 , i I 1 ! • r~,~ ~c,~ ; ·: 1>' ?"r··: \ . ~-~~ :'&~ ... , 
• : I •; I . ,p I ,-)j ''""~ 
I. l : ~-iaJ~ ~ 0~~ ' "~~-~ 













I : • 
1 "I' I I . . 
I 1 i 
... 
. j 
\p)...-..Q~ "). ~ :'\1\\ ~._. J . ~ -\- l., ~01.! . ~ ' \ \GO°\\' 
'S- u\'-.)M q, 
) ' \\UC-\\- \-=-')--:. l..\l..{ D\\; 
RISA Analysis - Lateral 9 
MODULAR HOUSE SENIOR PROJECT CODE:. ______ _ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 




1--____;_-~ _ile':!I_! 34,.,,,-,,~ 
Le.~/ I D ,-,,,o 
- - - -
. -1- ;- . -; __ ' -r ifo1;f!."o/-l~ '7v11 
t 1 I- · · . . · . 1 . , lfve1( J /A "''P· : : • ~ t t ' l : ; 
.... ,..~..,- .... _ 
/., I I/ 
"4 : "t 




DATE: /Ip, ;/ 2o, 20l7 
BY: C JV\ SHEET Ne 
'.. I 
: • l •• 
38 of 81 
. l 
Comments , 
I I I 
I 
t 
'vJ5- = ~ (2ooo t1 )-=- 5t)()tl - w, 
-- ,-- --
' I ~ ;~ F5. " ~0011 (~A·) :: 2tJO It dr (). ~ k. "~ 
RISA Analysis - Lateral 10 
MODULAR HOUSE SENIOR PROJECT CODE: ________ _ ~ ()17 
ARCE 453/460 
Building 2 1- ·122E. Cal Poly 
San Luis Obispo, California 93410 
References System: _GRID 4 RISA 2 D CHECK 
(IBC 2012) 
FLEX IBLE DIAPHRAGM 
t d 






ij> ,,u ~ I\ 
• 





39 of 81 



















. .. ,. 
Deflection 
a,gin,~ ~ .,, ~ 
]J'.E L - .,;,,11u:.t I lW I .,.,, I Hv.-
1 
-· "' 
0 0 ·>~:1.,) 




' •l 0 -!! 17 ... 
~ 1 
"' 
.!tJ 0 l.o,, .. s 




.,,. 0 ~ >--'C)(I l 
7 I Ill -)U 0 ., 11..,., 
.....L . Ha £(12 •) , , ~fe+-) 




10 1 "19 it• 0 •: 1(1,-.S 
II • U11 !l~ 0 l llU~ 
11 I tt11 0 ~ •! )l-4 .. J 




1 uu ,., • .,~,."" 
I~ I ,,,, !t~ • I : •wit~ 
-- -
RISA Analysis - Lateral 11 
MODULAR HOUSE SENIOR PROJECT CODE: ________ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 (IBC 2012) 
40 of 81 
sv: { M SHEET Ne 
R~ferences System: &Rio · 4 
, : i • 12:0 I I I Comments I I I 
R 1 &lo ! 01A.PtA.16M I I 
! t I I 
A m1/V1( I 




(;I J/ rol<,,M~.r . e'J c,,-.,1/j 
1. ~r1 IJ,.,,, , 
. I , ; : : 
i I 
r i 
I ~ u,/,. ,,, __ 
Le~ I 2. r-/"lt/>?IAJ: 
/ co/Vrn/1 








... ·i . , • 
1 
I .1 
1'vl i'= dooo!tt l 1 ! I I 1 • I . i 
' : ' I I I I ; . ! I I I I J • • • : 
1 • • • I • · 2· 1 • · r ·· lf,u· i : j 2!.oqio rf ,o. ~ )j( ./;,c4--;;'t)-: 1(?()/J 
I • • I • 
Pc (Q fv,...,~: '9-oo! :: 70,-# r (U o. zlr. 
,. . '4 I I ' 
i;,," 1-: &oootJ (o. '1 )-1 7SOf!(Ci. 4)]\ 2s';;~:;;, ) 
,: ~ 401=r 






RISA Analysis - Lateral 12 
MODULAR HOUSE SENIOR PROJECT CODE: _________ _ DATE: April 20, 20 41 of 81 
ARCE 4531460 
Build ing 21- 122E. Cal Poly 
San Luis Obispo, California 9341 O 
References System: GRID 4 RISA 2D CHECK 
(IBC 2012) 
RI G ID DIAP HRAGM 
" •1 
Axial 
o: •.11 lj Vi· 
~· o• ~1· 
"' 
Moment 










•, .. I 





G..i..-- ~ ;J ~ 




•• )1 ~1· .! 
, ,, 111 .,. • , 1 U! e, ) 
> 
' 




0 l 1\!f' ! 
$ I I u; , 0 1-I O'iM 
• ' '" 





. 1 n,I' ·] 
._ 1 -
"' "' ' 




u ., .011...a 
10 I 1110 ... • , ti 1,t J,i ... 
II 1 1,11 ~· 0 ' ' ' !r ! ,, 1 ,.,: • • .,.11 •. , I) 
' 
1~13 ,.., 0 • lil9"t"-J 
+ I h14 (,U 0 ,SM~!--.1 1 f:l !i ~) "/'i:t' 1..851:,e e. 
RISA Analysis - Lateral 13 
MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 
Building 21- 122E. Cal Poly 







_,. ":..i- -- ... .1.1-:: 
' 
0 ' 
. i .... 
.. 
--, 
-""' ....  ..._ ___ .,u 
• '2.lc. ,l~ 
i' - L.\ ,, )( s I •I.\\\ 
l'l A~ 
CODE: _________ _ DATE: i.\/l'\/2011 






- 11-. ..... ~ 
• , ~ I< 
C 
h . ( j .'?J\c. 
~ -, 
.,~ k ,IS\c. 
51<.'li~\Ot.E' 
h .. AN 
,'c,\( ,t.k. / t()\1.1_,..,...,"' 
'-1 lol""'"S° 
RISA Analysis - Lateral 14 
MODULAR HOUSE SENIOR PROJECT CODE: ________ _ DATE: lo\ I\~ 1-z..o n 
---'---'-'--=c....------ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 9341 O 
References System: 






· IS k 
...... 












BY: 5. o. SHEET I 43 Of 81 
Comments 
R\S~. 
RISA Analysis - Lateral 15 
MODULAR HOUSE SENIOR PROJECT CODE: DATE: 
---------- --- -------ARCE 453/460 
Building 21- 122E. Cal Poly 




:?.. l k-)l '\.\'' ) ~ ~\,k-)l_o·) 
s; l ) 
(IBC 2012) 
I 
-, -:. 3. 3' 1.1 ... 
BY: S .,;:,, SHEET 44 Of 81 
comments 
:. \.111c. l, :.' - ~.l.\i') '" 
'2.'\ ... ... 
?:, 'l.\'1 • 
f , -:. . -i "I kC-1 
(i·,1·· · 3,-1,·) 
'1 \<. ( vi • • , 
;. 
r i:. • r. 1 • 2.'ii k 
F ,, • f, :. ,1°11.'k. 










I • l ,,,\ ·"· 
fl..' G '\) D\~?1-\"P.bM 
RISA Analysis - Lateral 16 
CODE: DATE: '-\ /7..1 / 7.c,, MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 -----------
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
Gridline A - Flexible Diaphragm 
•.1 
01 
' 0 0 
2~. ,. 0 
0 
-~' -




•• - -" 
,. . 
- • , ..
<SI l . b!.W 
• . .. -~ 
Axial 










• .J ... 








BY: 5 . () . SHEET 45 Of 81 
(IBC 2012) 
0.2 






'.:, \,, ~-() ,. ' 
E) Joint Deflections 
rnm L .. Joint Label Xl)n) Yl)n) Rotatio ... 
1 D N1 0 0 0 
2 1 N2 1.184 .001 -4.111e-4 
3 1 N3 0 0 0 
4 1 N4 1.184 0 -1.187e-4 
5 1 N5 0 0 0 
6 1 N6 1.195 0 -2.393e-4 
7 1 N7 0 0 0 
8 1 N8 1.195 ·.003 -1.417e-4 
9 1 N9 1.184 0 -5.597e-4 
10 1 N10 .162 0 -3.894e-3 
11 1 N11 .163 0 -1.805e-3 
12 1 N12 .164 0 -3.786e-3 
13 1 N13 .287 0 -4.089e-3 
14 1 N14 .288 - 001 -2.089e-3 
15 1 N15 .983 .001 -2.283e-3 
16 1 N16 .983 0 -6 .316e-4 
17 1 N17 .983 0 -2.882e-3 
18 1 N18 1.037 0 -9.384e-4 
19 1 N19 1.037 -.003 -1 .969e-3 
RISA Analysis - Lateral 17 
MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 
CODE: __________ _ 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 934 10 















~ 3" ~ ,,. -.. -
~-
...... 
:fl l~ :. 
Axial 






uf • • \ r:-- 1"-) ~r ... h.!!;1!'. ,,r !II 
I " ,, ~ .. ~ fne 
.,.. d I I ; 
J :N 




BY: 5 0 , SHEET 46 Of 81 
" 
,.._, -------.;,;.::- --- ~o~ 
\. 
°" "" l , ,~ ' I 
€:) Joint Deflections 
ill~ L ... Joint Label Xl)n) Y(ln) Rotatlo . . 
1- ... N1 0 0 0 
2 1 N2 1.217 .001 -4.102e-4 
3 1 N3 0 0 0 
4 1 N4 1.217 0 -1.193e-4 
5 1 N5 0 0 0 
6 1 N6 1.228 0 -2.439e-4 
7 1 N7 0 0 0 
~ 8 1 N8 1 228 -.003 -1.376e-4 
9 1 N9 1.217 0 -5.658e-4 
10 1 N10 .171 0 -4.067e-3 
11 1 N11 .171 0 -1.885e-3 
12 1 N12 .172 0 -3.941e-3 
13 1 N13 .299 0 -4.188e-3 
14 1 N14 .3 -.001 -2.172e-3 
15 1 N15 1.015 .001 -2.328e-3 
16 1 N16 1.015 0 -6.475e-4 
17 1 N17 1.015 0 -2.943e-3 
18 1 N18 1.069 0 -9.291e-4 
19 1 N19 1 069 -.003 -2.022e-3 




MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 
CODE: _________ _ DATE: _________ _ 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 (IBC 2012) 
System: Modular House Grid B Flexible Diaphragm 
Loads Applied 
2 k . 2k . 
2k . 
2k_.., 






N21 Af 30 
N26A N2qfli N17- N'5/f 
N2S"A N28A >I N,· 
.2k NIBA 2k N22. rJZ6 NZCl 
-
Nil 0 2lc f'/Zf 2k N'Z5 
I 
Nlf • 2k :i tJ/6 3k_Jt{ 6k 6k .21: 
W2 ~ lte 2k 2k 11/1 ;;;;. N1 






4 ~ LI Jolnl l.llbel xr1nJ Y fi n! Rolatio 
I 
--
N1 0 0 ,7.35:Je-3 
2 t N2 167 0 ,80711-) 
.3 1 NJ .272 0 -2.llit•l 
~ 1 N4 .387 0 -5 3490-3 
5 1 N7 0 0 -7.895e·3 
•6 1 N8 177 0 ~ t95e-3 
7 1 N9 272 0 -1.092e-3 
8 , N10 ..357 0 -5.357e-3 
0 1 N13 0 0 -9.639e-3 
10 1 Nl4 185 0 ·3.457t•J 
1f 1 N15 :n 0 · 1.2721-3 
12. 1 N16 354 .001 -5.262e-3 
13 1 N18 0 0 -9,715c·3 
14 , N19 184 0 ·3 2'.16•·3 
15' 1 N20 27 •,001 ·2.2.918·3 
1S 1 N21 388 •,001 5 5Je-3 
17 1 N17 8'4 0 -4 4360•3 
18 1 N18A 909 001 •7 35e-4 
19 1 N21A 842 0 -4.541e·3 
20 1 tl22 909 0 -77010-1 
21 1 N25 764 .002 · 1 2411·3 
22 I N26 798 .002 -1529•-J 
23 1 1~28 76• - 002 · 1 !09e-3 
24 1 N2.9 .796 •_OQ2 ·15e-3 
25 1 N25A .898 0 4.366e·4 
.26 l N26A 891 0 7 818·5 
'lt 1 N2.7 89 0 8.697e-7 
28 I N28A .898 0 4.47le-1 
2~ 1 N29A .891 0 7.5450-5 
3j) 1 N30 89 0 ·1' 956e-7 
31 1 N31 .886 .002 •2.405t-4 
32 1 N32 891 002 · 6 5610·5 
» , N33 886 -002 ·2 392•·• 
34 , N34 .891 · .002 ·1.0468-4 
RISA Analysis - Lateral 19 
References 
CODE: DATE: MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 ----------- -----------
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 (IBC 2012) 
BY: KC 






















- ~=====~ 0 
0.2 
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SHEET 48 Of 81 
Comments 
M/'Vl0X :::; 
-2. t k/f 
RISA Analysis - Lateral 20 
References 
MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 
CODE:~~~~~~~~~~ DATE:.~--------~ 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 (IBC 2012) 
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RISA Analysis - Lateral 21 
References 
MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 
CODE: _________ _ DATE:._~~~-------
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 (IBC 2012) 
































2k_j NZS 2k 







~L. JolnlUDtl I XllnJ Ylilll ~Oc.)UD. 
1 •• Ill 0 0 ·7353•3 
2 3 N2 187 0 ,O 011,.3 
3 3 NJ 272 0 •2.2251-) 
~ 3 tU 387 0 •5.J.491-l 
5 3 117 0 0 -7.805 .. 3 
D 3 ,re ITT 0 ~ .195 .. 3 
7 J 119 .272 0 ·1.0921-l 
8 J N10 J67 0 .5,357.,..3 
t J 1113 0 0 ·U39t-3 
10 3 NI• 185 0 -l.• 57t•3 
11 J H15 .27 0 · 12711·3 
12 3 N18 JS, 001 '5.262N 
13 3 1110 0 0 .9.715t·J 
,. 3 N10 18• 0 -3,238•·3 
16 J ,.,,o 27 ·001 ·2191t-J 
1G J 1121 368 ·.001 -553e·l 
17 3 1117 8U 0 -14l0t-3 
II 3 N18A 909 001 ·135t-l 
19 3 1121A .8• 2 0 _,, s,,e-.1 
:IO 3 N22 909 0 -7 701• • 
21 3 "~ .784 .002 el .24 1t,-3 
22 3 N26 708 002 · l.5211 .. 3 
2:9 3 1128 78< · 002 · 1100t-3 
2.4 J rm 795 •,002 ·16t•l 
z 3 11251. 898 0 ,4- .J66t...& 
26 l 112&\ 801 0 7811•5 
21 J N27 09 0 8.697t-7 
28 3 "28>. 818 0 4473H 
2? 3 n291i 891 0 7 5•59·5 
30 l 1130 89 0 ... 5,955 .. , 
31 3 t1)1 885 00? 2.405•-• 
~ 3 HJ2 891 002 ·6561 .. 5 
33 3 till 885 · 007 ·23921·4 
34 3 1134 891 • 001 -1.046 .. 4 
RISA Analysis - Lateral 22 
References 
MODULAR HOUSE SENIOR PROJECT CODE :. _ _______ _ DATE : _ _____ _ __ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
BY: KC 
(IBC 2012) 
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RISA Analysis - Lateral 23 
References 
MODULAR HOUSE SENIOR PROJECT CODE : DATE: 
ARCE 453/460 --------- ----------
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 (IBC 2012) 
System: Modular House Grid B Rigid Diaphragm Analysis 
Axial 
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RISA Analysis - Lateral 24 
DATE: 4/20/17 
--------
MODULAR HOUSE SENIOR PROJECT CODE : ________ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
RISA 
(IBC 2012) 
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Deflected Shape 
BY: ()LL SHEET 53 Of 81 
Comments 
Model 
Joint Label X[in) Y[in) Rotatio ... 
~~1 0 0 -2.129e-3 
N2 0 0 -1.654e-3 
N3 0 0 -1.627e-3 
N4 .028 0 -4.788e-4 
N5 .029 0 -5.56e-4 
N6 0 0 -2.255e-3 
N17 .04 0 -6.327e-4 
N18 .04 0 -3.655e-4 
I\J19 .04 0 -1.698e-4 
~~20 .06 0 4.592e-6 
~-J11 .06 0 -1 .177e-5 
N12 .06 0 -1.918e-5 
N13 .06 0 -1.7 43e-5 
N14 .06 0 -3.31e-6 
N15 .06 0 -3.15e-7 
N16 .06 0 -1.814e-7 
N17A .06 0 -1.535e-7 
N18A .06 0 -6.127e-7 
N19A .06 0 -4.21 e-7 
RISA Analysis - Lateral 25 
DATE: 4/20/17 
--------
MODULAR HOUSE SENIOR PROJECT CODE : ________ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
RISA 
(IBC 2012) 












+.i-n------- -----6:-. -------1:., 
BY: G/(,l.. SHEET I 54 Of 81 
Comments 
Shear: 
Vmax = 0 .. 374k 
Moment: 
Mmax = .749k-ftk 
RISA Analysis - Lateral 26 
MODULAR HOUSE SENIOR PROJECT CODE: ________ _ DATE:. ___ 4 .... /2=0=/ ...... 1.... 7 __ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 




References System: I Line "C" RISA Analysis - Stiffness 
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J Deflected Shape 
BY: U(j_. SHEET 55 Of 81 
I Comments 
I Model I 
. 
----
Joint Label X~n) YVnJ Rotatio ... 
N1 0 0 -2.694e-3 
N2 0 0 -1.974e-3 
N3 0 0 -1.92e-3 
N4 .034 0 -5.639e-4 
N5 .034 0 -7.155e-4 
N5 0 0 -2857e-3 
N17 .05 0 -8.028e-4 
N18 .05 0 -4.533e-4 
N19 .051 0 -'2.698e-4 
N20 .076 0 6.514e-6 
N11 .076 0 -1.66e-5 
N12 .076 0 -1.968e-5 
N13 .076 0 -3.034e-5 
N14 .076 0 -4.402e-6 
N15 .076 0 -4.766e-7 
N16 .076 0 -1.033e-7 
N17A .076 0 -1.983e-7 
N18A .076 0 -4.767e-8 
N19A .076 0 -1.084e-6 
RISA Analysis - Lateral 27 
MODULAR HOUSE SENIOR PROJECT CODE: ________ _ DATE: __ .....;.4=/2=0"'-/1'""'"7 __ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
RISA 
(IBC 2012) 
References_ System: I Line "C" RISA Analysis - Stiffness 
• • lb" I•" I"" '"'" 
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' ... Moment: 
Mmax = .953k-ftk 
-" ,.. 
-
RISA Analysis - Lateral 28 




Building 21-122E. Cal Poly 
San Luis Obispo, California 93410 
Elevation on Line 1 
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Ln-,1 l Drop 
BY: SD SHEET I 57 Of 81 
(IBC 2012) 
( C ) 




















Roof Rise 0.340 
Roof Framinq 0.340 
Level 2 Rise 0.331 
Level 2 Framina 0.316 
Level 1 Rise 0.195 
Level 1 Framinq 0.176 
Level 1 Drop 0.000 
ETABS Comparison - Lateral 1 
MODULAR HOUSE SENIOR PROJECT CODE: ETABS 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 (IBC 2012) 
(0 ~ l, C ) ~ 8 \ ( cJ 
' ,,- (~) 



































Shear 0.87 kios 
Moment 1.18 k-ft 
MIN(-) 
1 .25 k-ft 
DATE: 04/24/2017 
---------
BY: SD sHEET 58 of 81 
( B ) 
\2) 
I 
( A ) 
1 } 
g 
~ ---- ----'"~ ANIA~ 
00007 
& 
l ....... 1Dlop 
Moment 
ETABS Comparison - Lateral 2 
MODULAR HOUSE SENIOR PROJECT CODE: ETABS DATE: 04/24/2017 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 












































L ..... 11 R,u 
Lt"t"'ll I O,-p 
Fou,odJ(onD,op 
BY: SD SHEET 59 Of 81 
(IBC 2012) 
( C ) 
-.I 




,_ ______ ..........,.I!._ Rl~e-
l--------!---'-'!""2Rd< 







Roof Rise 0.340 
Roof Framinq 0.340 
Level 2 Rise 0.331 
Level 2 Framing 0.316 
Level 1 Rise 0.195 
Level 1 Framing 0.176 
Level 1 Drop 0.000 
ETABS Comparison - Lateral 3 
( C ) 
I 









- t->- v 
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r 
MODULAR HOUSE SENIOR PROJECT CODE: ET ABS DATE: 04/24/2017 
---------- ----------ARCE 453/460 
Building 21-122E. Cal Poly 























\ 2 2 ) 
RoofRise 
-OOOl 





l•Yel 1 Aile 
LttTII Fuming 
... 
Level 1 Drop 
found11lioo01op 
MAX(+) 
Shear 0.68 kips 
Moment 1.18 k-ft 
BY: SD SHEET 60 Of 81 
( B ) [ A I 

















ETABS Comparison - Lateral 4 
MODULAR HOUSE SENIOR PROJECT CODE: ETABS DATE: 04/24/2017 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
Elevation of Line 3 


































l ev.,11 Ri:,.r. 
l •vel 1 t-ram1ny 
BY: SD SHEET 61 Of 81 
(IBC 2012) 
C ( B 1 I A 
3 I (. 3 ·, 
,. _____ ,/ 
,__ ________________ _...,..,,,..,,...., 
. . ...
lt 2Abe 
l------·H--_._., .. 2F1amillQ 
t---------lt----------( Lwtl1Ftamirlg 






Roof Framinq 0.367 
Level 2 Rise --·-
Level 2 Framinq 0.355 
Level 1 Rise ---
Level 1 Framinq 0.168 
Level 1 Drop 0.057 







MODULAR HOUSE SENIOR PROJECT CODE: ET ABS DATE: 04/24/2017 
ARCE 453/460 ---------- ----------
Building 21- 122E. Cal Poly 



























Shear 1.22 kips 
Moment 1.70 k-ft 
BY: SD SHEET 62 Of 81 
' B \ 
I ! A 














ETABS Comparison - Lateral 6 
MODULAR HOUSE SENIOR PROJECT CODE: ETABS DATE: 04/24/2017 MODULAR HOUSE SENIOR PROJECT CODE: ETABS DATE: 04/24/2017 
ARCE 453/460 ARCE 453/460 
Building 21- 122E. Cal Poly BY: SD SHEET 63 Of 81 Building 21- 122E. Cal Poly BY: SD SHEET 1 64 Of 81 
San Luis Obispo, California 93410 (IBC 2012) San Luis Obispo, California 93410 (IBC 2012) 
Elevation of Line 4 
~ C ) I ---- ( (s) ( A) ( 8 l ( /\ I C l 
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)001 8 .oco> 
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level2 Rite l~tl'l.RiM 
, .... 
E~==~ --- ~ i;;:=:::=-- ----io.o,Uw.i2rraming 
' )It ~» 






~ ~ ... 011 , ..... 11f.ltO g 
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LnellAlu 









le~el 1 Fremiflg 
, Leve l1 Drop 




















Elevation Deformed Shape 
MAX(+} MIN(-} 
Shear 0.83 kips 





Roof Framing 0.378 
Level 2 Rise 
--·-
Level 2 Framing 0.364 
Level 1 Rise -·--
Level 1 Framing 0.163 
Level 1 Drop 0.037 
ETABS Comparison - Lateral 7 ETABS Comparison - Lateral 8 
MODULAR HOUSE SENIOR PROJECT CODE: ETABS DATE: _ _ 0_4_/2_4_/2_0_1_7 __ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 































































































• , 1 .... 
" 
l•··· 
lt-.• I , Fr.vmno 
I , . 
~ ·'1· l ..... 
' ""' 
BY: SD SHEET I 65 Of 81 
LEVEL Displacement 
(inches) 
Roof Rise 0.412 
Roof Framinq 0.411 
Level 2 Rise 0.408 
Level 2 Framina 0.399 
Level 1 Rise 0.232 
Level 1 Framina 0.199 
Level 1 Drop 0 
ETABS Comparison - Lateral 9 


















MODULAR HOUSE SENIOR PROJECT CODE : ET ABS 
ARCE 453/460 ---------
DATE: __ 0_4_/2_4_/_20_1_7 __ _ 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 


















' I' A I 
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a u,\ t ~ 
,.,, 
Moment 








L~wl 2 Fr~minl) 
I 
!•ft'> 









A Mf rH•t 
RGol r r ... rn lrt!I 





.. .,4Jo'o'af1 , ,loal'¥t 
.... 
MAX(+) MIN(-) 
Shear 1.10 kips 
Moment 1.43 k-ft -1 .49 k-ft 
Level1Dro,. 
f111,1ndallon Drop 
ET ABS Comparison - Lateral 1 O 
MODULAR HOUSE SENIOR PROJECT CODE: ETABS DATE: __ 0_4_/2_4_/_20_1_7 _ _ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 

































































































i Foundation Drop 
I ' 8 












BY: SD SHEET 67 Of 81 
LEVEL Displacement 
(inches) 
Roof Rise 0.324 
Roof Framinq 0.324 
Level 2 Rise 0.320 
Level 2 Framinq 0.310 
Level 1 Rise 0.185 
Level 1 Framinq 0.162 
Level 1 Droo 0.042 
ET ABS Comparison - Lateral 11 
MODULAR HOUSE SENIOR PROJECT CODE: ET ABS DATE: 04/24/2017 
ARCE 453/460 --------- ----------
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 (/BC 2012) 
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( B ) 
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BY: SD SHEET 68 Of 81 
MAX(+) MIN(-) 
Shear 1.10kips 
Moment 1.40 k-ft 1.18 k-ft 
ET ABS Comparison - Lateral 12 
MODULAR HOUSE SENIOR PROJECT CODE: ETABS DATE: __ 0_4_/2_4_/_20_1_7 __ _ 
ARCE 453/460 
Building 21-122E. Cal Poly 
San Luis Obispo, California 93410 
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~ :...l_i ,ll!~ Level2Fr.tmklll 
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Levell t1Jming 










Roof Framinq 0.226 
Level 2 Rise ---
Level 2 Framinq 0.204 
,, Level 1 Rise ---




ET ABS Comparison - Lateral 13 
MODULAR HOUSE SENIOR PROJECT CODE : ET ABS DATE: 04/24/2017 
--------- ---------
I C 









Building 21- 122E. Cal Poly 
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BY: SD SHEET 70 Of 81 
MAX(+) MIN(-) 
Shear 1.19kios 
Moment 1.16 k-ft 0.97 k-ft 
ET ABS Comparison - Lateral 14 
MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 
coDE:_ A_ 1 s_c.. ___ _ DATE: L/ / /3 I I-; 71 of 81 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 (IBC 2012) BY: 0(1- SHEET No OT 
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~p,V) ~ o. 7 ~ (a.(,) ( 60 t.~~ ) (. 701 K ,;~··;cw··) -:= t l-f k..'p\ ~&oll 
f3 a-.:.{_ Y"V'~J ~ I : 
t1R"'::: o.9(o.b)(-:i,ol~:)(;{')(,o")::: '3?.Sh-,'p> 
C ~,.. '=> .. -i~ L 2. Y-i. ~ l ~ y X~ ~ 
1
{ 
11 (l{ t3.,1 ~ /~ '>25 
(70 )./- )~r-= F\,,.,~f""Ab 
1'R,,., -=c (0.75)(5~ L,; )( ./J{,:.,,'2-)"" <Z t._,p.s. 
0,ed~;j 0..-, r'<Lk- ~ f,/~.,, '° f/J [f.1 f(..J i: S 2. ~ Jt F-1 
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pP..,"'~ l().75)(0.,o)(_i;'tk~;)(,.s -})'~6'') ~ ~,5 l,·p~ 4--60V 
~..,~:le. y,'<'-U,-;: /2,v,,~s,Aj 
4iAn-= (o.9)( ,t, "-~;)( 1-·~ "'/,b •') :; 11..?..t.,·p;, 
J 
" · .. ~ rt"" i g .,., · , Ac 
Ac -:;')A.,= (2-.s )(•,,:lb) ... 0- -ur' -i 
n.-z.e ~ • ) - 0 ·zs ( 7 >- °% ) ~ 
.I 
<PP,n-:,. (o,7s)( S'"c?t.~: )(0.°?2'''1.) :=. 
(1. '3 2. ,, 1.. 
n. Lf/...,'p"; 
,-
Guard Rail and Connection Cales 1 
MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 
Building 21-122E. Cal Poly 
San Luis Obispo, California 9341 O 
coDE: __ ki_J_S_L ___ _ 
(IBC 2012) 
References System: p / / J ( 1 "-a Y'\e, L OVJYJ~ tori ) . Lo.pct the.,. ) 
f3)oc.k.. s~~,,. ,. 
DATE: \.j / I 3 / 72 of 81 
BY: cJt..L_ SHEET No OT 
Comments 
(o.7s)[o.&(rg~.,,)(,~s){:,{") + (5"~~~,·)(i-.5X)1~·~~ _!7~,~-
o.nl 11.6 b6k/)(,·1/·XX·') + ug J.\·.)('2"-_5·X%")]-:: 17 h\:> 
, 
LJ 2-3) I ,1 ,, 
.....,, " v---e,I d. -= I 8 
v..1e.. Id -Jd_/ : 
"rRn .,,- o.75fo.G')(6oJ....,~)(.707i'ha')(7•')::: 
~~->'><('Jc1.J: L 
'µ,., ;;- {). 9C.D. 6 )()I,~}! )CY,/)( 7') ~ 
Guard Rail and Connection Cales 2 
MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 
CODE:. ______ _ 
Building 21-122E. Cal Poly 
San Luis Obispo, California 93410 (IBC 2012) 
References 
I-,..-= I. 71,.,, ~ 
1y"" 0.9?, 2-:.,, 'f 
~; :a,, 
~~ "',,· ( 1.-()Q#-) ( '2..'/ ''t 'l :=. 
'-Vi?( 1~000,(XWf';,) (1. 77) 
0. oo 11 '1 
V.tJplP){J)( 1:-Y''/ (12-J ::. 0.05 ,, 
, 8'i ( u~o'pJ (,. 11; .... ) 
" 0 0011" 
. ~ / o . . oa2.J', 
DATE: ~ / 5 /J "7-- 73 Of 81 
sv:M._ SHEET No OT 
Comments 
Guard Rail and Connection Cales 3 
MODULAR HOUSE SENIOR PROJECT 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
References 
4-v,./ = 10 ,, 
I ·.~ ,, m 1'Y') v-<f e. " I};_, 
coDe: A JSC 
{:,r.,..t<...-d 1--{II' , 
(IBC 2012) 
lA41J .....,Jd/ S4.e1..- <.~"".; ),t: 
DATE: <-/ / / 3 /) "7---
74 of 81 
sv: { /fL SHEET No u1 
Comments 
~g"'7 o.75(o.6'xGoi. .. ~')( .7o7)(Y~")(,o·)-= 2 t.,~'., 
13.:n~ Yl-<Jj · · 
~ R,.,, ~ 0.9 ( O ., )( '~ t.: )( ~ ")( ID'') : 37. s L,,,.s 
- ~ 
Guard Rail and Connection Cales 4 
MODULAR HOUSE SENIOR PROJECT CODE: ________ _ DATE: OLt /7 I /701t' 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
BY: SD SHEET 75 of 81 
References System: f AM"-· A •Ar.. v:-,,~ 
___ :, 
l. J.\-; 
I • , 
I : 
I ~--v ____ ...., 
~ Lo.,.u (o,.._ .t.oJ. 
\. l O -1 I b L. ~ 
(IBC 2012) 
Po-= l-z.~"' 
Pc .. = y_gt. 
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6.1 !/ <. I"'\. s" Lf:le.J..AA) / 
( b I~ ( (oNN~.T) / 
Comments 
Limit States 1 
MODULAR HOUSE SENIOR PROJECT CODE :. ________ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
References System: r II.{ I. Al'\1t1.~!, 1;:, 
A~'-,..,._ o ... Cor.v.v, "4.$ 
LA~e:,r B ~.--.r. ,t4Cn @. 13 -2. 
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DATE: 0'1 / 2.\ / io 1"1-
BY:~ SHEET 76 Of 81 
Comments 
'-t' '1 J t ~ ~ P= w ( Y ') 
l:iT f1.oc>c. IL·~ 
v~ .. ~o::. 06~3, ~ 
\,h : i?L = • 'Z...S ~ 
sj>,,~,e ~ 2 .. " F°lw<- ~\Joi» 
Po •. 1..111w. 
p" ... I.bi:. 
Limit States 2 
MODULAR HOUSE SENIOR PROJECT CODE:. ________ _ 
ARCE 453/460 
Building 21-122E. Cal Poly 
San Luis Obispo, California 93410 (IBC 2012) 
References System: F AIM:, /),N1-4,L'/')v5 
M<1,v1" 11-r ( o -ow. 
1 2 ()1lc,c..: \, 2. ( I I l_.) -+ I <, 4 .3) "T 
DATE: 04 ( Z..{ / l,01-:f 
BY:5D SHEET 77 Of 81 
Comments 
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MODULAR HOUSE SENIOR PROJECT CODE:. ________ _ DATE: 0'-1- 2,.$ - ··uxt 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
BY: SO SHEET 79 Of 81 
(IBC 2012) 
References System: Phas~ 2 Stairs Code Compliancy Comments 








7 Stair shall not be more than a 2% 
7 Water shall not accumulate on landing 
Vertical Rise 
7 Flight shall not be less than the stairs between Floor/ Landing 
Landings 
7 Shall not be less than the stairs 
7 Where stairway has a straight run the depth need not exceed 48 in 
Headroom 
7 Clearance not less than 80 in 
Riser Height 
7 max: 7 in, min: 4 in 
Tread Run 
7 min: 11 in 
Handrails 
7 Section 1014 
7 Height 34" to 38" 
7 Graspibility: Type 2 
7 Continuity: Continuous (no exceptions) 
Guards 
7 Required 
Phase 2 Stairs 1 
MODULAR HOUSE SENIOR PROJECT CODE: 
ARCE 453/460 ·---------
Building 21-122E. Cal Poly 













CONSTRUCTION 7 0% SLOPE ON 
TREAD./ 
CONTINUTIY 7 ./ 
LANDING 7 IS LESS THAN 48" FOR 
STRAIGHT RUN ./ 
(IBC 2012) 
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MODULAR HOUSE SENIOR PROJECT CODE : _______ _ 
ARCE 453/460 
Building 21- 122E. Cal Poly 
San Luis Obispo, California 93410 
References I System: 
BY: c)V SHEET 81 Of 81 
(IBC 2012) 
I Comments 
_______ ____________ ROO~ 8~~S8~  
-~-
LEVEL 2 RISE 
1 O' - 4" 
STAIR LANDING 
5' -6" 
LEVEL 1 FRAMING 
FLIGHT< 12' 7 5' 6"< 12' ./ 
TREAD= 11" ./ 
RISE= 6 W' ./ 
Phase 2 Stairs 3 
  
     
   
   
   
      
       
     
    
     
     
       
    
   
  
   
  
    
 
    
    
  
  
    






































P econst uction 
Pe mitting 
Approve Mock-Up 
Complete structural analysis an 
 esign 
Complete Drawing Set to Kevin 
Approve / Reviewe Permits 
Site Investigation 
Exisitng con itions survey 
Submit Jobsite Hazar Analysis
(JHA) 
Complete necessary training for
hazar s 










2  ays 
5  ays 
1  ay 
6  ays 
18.88 days 
1  ay 
1  ay 
3  ays 
21.25 days? 
2  ays 
1  ay? 
2  ays 
1  ay 







































March 2017 April 2017 May 2017 June 2017 
27 2 5 8 11 14 17 20 23 26 29 1 4 7 10 13 16 19 22 25 28 1 4 7 10 13 16 19 22 25 28 31 3 6 9 12 15 18 21 
Complete structural a alysis a d desig  
sit g co ditio s survey 
Submit Jobsite Hazard A alysis (JHA) 
Complete  ecessary trai i g for hazards 
Permitti g 
Approved Mock-Up 
Complete Drawi g Set to Kevi  
Approved/ Reviewed Permits 
Preco structio Ma ageme t 
Material Selectio  
Supplier Prici g 
Co ceptual Estimate 
Secure Fu di g 
Material QTO 
Task Inactive Task Manual Summary Rollup External Milestone Manual Progress 
Split Inactive Milestone Manual Summary Deadline 
Project: Modular House Workin 
Milestone Inactive Summary Start-only Critical 
Date: Wed 5/3/17 
Summary Manual Task Finish-only Critical Split 




    
     
   
      
      
     
        
     
   
   
   
  
    
 
  
      
      
      
    
  
  
      
    
  




      
   
     
   
 
































Const uction & Repai s 
Demolition 
Clean work space (rat  roppings, 
scraps, garbage) 
remove  amage an van alize 
signs 
har  emo
Prep structure for repairs an 




Install metal  ecking 
Install Formwork 
place, pour an finish concrete infill 
1
concrete cure time 1 
place, pour an finish concrete infill 
2 
concrete cure time 2 
Steel
Duration 
5  ays 
28.5 days 
11 days 
1  ay 
1  ay 
4  ays 
1  ay 
1  ay 
8 days 
2  ays 
2  ays 
1  ay 
1  ay 
2  ays 
1  ay 






































March 2017 April 2017 May 2017 June 2017 
27 2 5 8 11 14 17 20 23 26 29 1 4 7 10 13 16 19 22 25 28 1 4 7 10 13 16 19 22 25 28 31 3 6 9 12 15 18 21 
Layout 
I stall metal decki g 
I stall Formwork 
place, pour a d fi ish co crete i fill 1
co crete cure time 1 
place, pour a d fi ish
co crete cure time 2 
Steel
Clea work space (rat droppi gs, scraps, garbage) 
remove damaged a d va dalized sig s 
hard demo
Prep structure for repairs a d additio s 
Deep clea 
Co crete 






Task Inactive Task Manual Summary Rollup External Milestone Manual Progress 
Split Inactive Milestone Manual Summary Deadline 
Project: Modular House Workin 
Milestone Inactive Summary Start-only Critical 
Date: Wed 5/3/17 
Summary Manual Task Finish-only Critical Split 




    
   
     
       
   
      
   
       
   
   
    
   
   
    




    
  
    





































PreFab Steel Guar rails 
Reinforce super structure 
Wel Plates at exisitng structure 
Erect Steel Guar rails 
Make Connections (Bolt / Wel ) 
Finishes 
Paint layout, tape an surface prep 
Paint 
Paint Finish 
Post Const uction 
Closeout 
As-Built Drawings 
Project Contact Sheet 
Necessary Inspections 
Duration 
5  ays 
5  ays 
2  ays 
2  ays 
5  ays 
3  ays 
3 days 
1  ay 
1  ay 
1  ay 
1 day 
1 day 
1  ay 
1  ay 
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March 2017 April 2017 May 2017 June 2017 
27 2 5 8 11 14 17 20 23 26 29 1 4 7 10 13 16 19 22 25 28 1 4 7 10 13 16 19 22 25 28 31 3 6 9 12 15 18 21 
Sig age Desig  
PreFab Steel Guardrails 
Rei force super structure 
Weld Plates at exisit g structure 
Erect Steel Guardrails 
Co  ectio s
Fi ishes 
Make (Bolt / Weld) 
Pai t layout, tape a d surface prep 
Pai t 
Pai t Fi ish 
Post Co structio  
Closeout 
As-Built Drawi gs 
Project Co tact Sheet 
Necessary I spectio s 
Task Inactive Task Manual Summary Rollup External Milestone Manual Progress 
Split Inactive Milestone Manual Summary Deadline 
Project: Modular House Workin 
Milestone Inactive Summary Start-only Critical 
Date: Wed 5/3/17 
Summary Manual Task Finish-only Critical Split 
Project Summary Duration-only External Tasks Progress 
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